Globally there is increasing concern about the decline in the health of oak Quercus trees. The impact of a decline in oak trees on associated biodiversity, species that utilize oak trees, is unknown. Here we collate a database of all known birds, bryophytes, fungi, invertebrates, lichens and mammals that use oak (Quercus petraea and Q. robur) in the UK. In total 2300 species are listed in the database. For each species we provide a level of association with oak, ranging from obligate (only found on oak) to cosmopolitan (found on a wide range of other tree species). Data on the ecology of each oak associated species was collated: part of tree used, use made of tree (feeding, roosting, breeding), age of tree, woodland type, tree form (coppice, pollarded, or natural growth form) and season when the tree was used. Data on use or otherwise by each of the 2300 species of 30 other tree species was also collated. A complete list of data sources is provided. For further insights into how this data can be used see Collapsing foundations: The ecology of the British oak, implications of its decline and mitigation DOI of original article: https://doi.
options [1] . Data can be found at EIDC https://doi.org/10.5285/ 22b3d41e-7c35-4c51-9e55-0f47bb845202. © 2019 The James Hutton Institute. Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
Data
There are 24 tables in a relational database ( Fig. 1 , Table 1 ) containing information about species that use oak (Quercus petraea and Q. robur) in the UK. The primary table (Species) lists all the oak associated species and information on their conservation status. A secondary table "Only oak associated species" is a subset of this table excluding the species that use the oak woodland habitat but not specifically the oak tree. There are tables detailing the age of tree used, the tree form used (coppiced, pollard, natural), the part of the tree used, and the season when the tree is used. Information on how the species uses the tree (for feeding directly or indirectly or as a habitat for living or nesting/roosting) is collated in the "Use" table. Information was also collected on the type of oak woodland the species uses, specific relationships between invertebrates and fungi and other ecological notes. The "Alternative Tree" table provides information on if the oak associated species are known to use any of 30 other alternative tree species, with a related table giving the tree species names in both English and Latin. There are also 10 definition tables providing definitions for the terms used in the other tables. The final table is a list of references used in collating the database, these references can be linked to the data in the other tables. 
Value of the data
The most complete list of biodiversity associated with oaks (Quercus) in the UK. The data can be used to identify which species are most at risk of declining, if oak declines. The information could be used to prioritize conservation of species at a range of scales. The database can be used to identify other tree species that oak-associated species would use instead of oak. Such information may be used in management plans of woods and forests.
All the data sources are classified as peer-reviewed (or quality-controlled database) or non-peerreviewed and either from the UK or not.
Experimental design, materials, and methods
A literature review was conducted in 2016/17 using an extensive search of both published and grey literature, together with unpublished information, in order to identify as comprehensively as possible those species that use Q. petraea/robur (oak-associated species) and the nature of this association in the UK. We confined ourselves to six taxon groups: birds, bryophytes, invertebrates, fungi, lichens and mammals, and did not attempt to include algae, bacteria or other micro-organisms. All data were collected under a pre-defined common structure and collated into a relational database (OakEcol).
The level of association of each species with Q. petraea/robur within the UK was recorded as 'obligate', 'high', 'partial', 'cosmopolitan' or 'uses' ( Table 2 ). For some guilds it was possible to define these categories based on the number of records of a species occurring on Q. petraea/robur as opposed to other tree species. For other guilds a more subjective assessment was made based on the available literature ( Table 3) .
Information on the conservation status of associated species was recorded (Table 4) ; this was broadly grouped as to whether the species was known to have some form of conservation protection, as different taxon groups have different measures of conservation protection. Where relevant, according to taxon group, additional information was collated on the IUCN status of the species, if the species was on a UK Red Data book list, a Biodiversity Action Plan species or on the priority species list of any of the four countries within the UK. Birds species were also recorded as red, amber or green on the UK Birds of Conservation Concern list. The conservation status of the species and its level of association with oak were combined to provide an "at risk to oak decline" category for each species ranging from RED-coded which was high risk to GREEN-coded, no risk [1] . The season when the oak associated species uses the oak tree. Tree_form
The tree form (pollard, coppice and/or natural growth form) that the oak associated species uses. Tree_part
The part of the tree that the oak associated species uses. Use
How the oak associated species uses the oak tree e.g. feeding, roosting, nesting. Woodland
The type of woodland in which the oak associated species uses oak trees. Uses oak more frequently than its availability Cosmopolitan Uses oak as frequently or lower than availability Uses
Uses oak but the importance of oak for this species is unknown The species assessed was limited to the fungal taxa reported in The Fungal Records Database of Britain and Ireland (FRDBI) http://www.fieldmycology.net/FRDBI/FRDBI.asp which contains a total of 51914 post-1960 records where the associated organism was Quercus or Oak. Many of these were erroneously included within the field of fungi e with many being lichens. Detailed assessments of fungi were limited to those with 98e100% of records with Quercus and which were considered to be obligate associates and those with 80e97% of records with Quercus and which were considered to be highly associated with Quercus. Entries with a species epithet suggesting a strong affinity with Quercus were also assessed.
Invertebrates
The principal data sources used were [9e20]. Additional literature searches were carried out for specific species (see OakEcol for details).
Mammals
The handbook of British Mammals [21] retrieved from http://books.google.co.uk/books?id¼w_ UJNAAACAAJ was used as the main information supplemented with additional literature searches for specific species (see OakEcol for details).
Birds
The assessment of birds associated with Q. robur/petraea trees was primarily based on online searches of peer reviewed literature. Further information was sought from unpublished reviews on the habitat associations and requirements for woodland birds. See OakEcol for complete list of references. Table 4 Definitions of criteria used to record the conservation status of the oak-associated species within the OakEcol database.
Measure Category Definition

Conservation concern
Conservation concernprotected.
Species is listed as being of some conservation concern in one of BAP, Red data, IUCN, Birds of conservation concern Conservation concernunprotected.
Known by experts to be of conservation concern but it is currently not protected i.e. it is not listed in one of BAP, Red data book, IUCN, birds of conservation concern Not of Conservation Concern.
There is enough data to know that the species is of no conservation concern
Unknown
The distribution/population of the species is unknown and it is not known whether this species should be of conservation concern IUCN Endangered A taxon is Endangered when the best available evidence indicates that it meets any of the criteria A to E for Endangered, and it is therefore considered to be facing a very high risk of extinction in the wild Red Birds of conservation concern -red listed Amber
Birds of conservation concern -amber listed Green
Birds of conservation concern -green listed Priority sp_England 
Part of tree used
Bark If the species grows/lives/eats/otherwise uses the bark of oak trees (used for lichens/ bryophytes that grow on the bark of the tree and birds that hunt for insects on the bark of the tree. For species that nest in holes trunk was used. Canopy
The species grows/lives/eats/otherwise uses the canopy of oak trees Dead wood
The species grows/lives/eats/otherwise uses the dead wood of oak trees Flowers
The species grows/lives/eats/otherwise uses the flowers of oak trees Leaves
The species grows/lives/eats/otherwise uses the leaves of oak trees Limbs/ branches/twigs The species grows/lives/eats/otherwise uses the limbs/branches/twigs of oak trees
Roots
The species grows/lives/eats/otherwise uses the roots of oak trees Seeds
The species grows/lives/eats/otherwise uses the seeds of oak trees Shoots
The species grows/lives/eats/otherwise uses the shoots of oak trees Trunk
The species grows/lives/eats/otherwise uses the trunk of oak trees (used for birds/ mammals/inverts that live/breed inside holes in trees, but bark was used for lichens/ bryophytes that grow on the bark of the tree. Table 6 The 30 tree species for which information was collated for whether the 2300 oakassociated species will or will not use these trees in addition to oak.
Latin English
Acer Information on the ecology of the oak-associated species was collated. This information covered how the species used the tree (feeding directly/feeding indirectly/living space/nesting/roosting), the part of the tree used, the age of tree used, the tree form used and the woodland type used ( Table 5) .
The literature was searched in the same manner as that used to identify oak-associated species (Table 3) to collate evidence of whether the oak-associated species did or did not use 30 alternative tree species (see list of tree species in Table 6 ). The level of use of the alternative tree species was categorised according to whether the species was known to use that particular tree species, or just that genus of tree and if the species regularly used the tree species or only rarely ( Table 7 ).
The quality of the data used to make the assessment of the level of association of the species with oak and with the 30 alternative tree species was recorded with the categories based on whether the literature was peer reviewed/the database quality controlled and if the data were from the UK or not ( Table 8 ). In addition, all the data sources for assessments were recorded. Table 7 Definitions of criteria used to assess association of oak-associated species with 30 alternative tree species.
Association Definition
No Known not to use this tree species. Parasite
Species is a parasite, so no assessment of alternative tree species made Probable
Based on ecological knowledge of the species the oak-associated species is thought likely or probable to use this tree species but there are no records of the species using this particular tree species. For example, the species is known to use a wide range of deciduous tree species, thus it is probable that it will also occur on other deciduous tree species, even if no records of its occurrence on this tree species exist.
Rarely_Gen
The oak-associated species has very occasionally been recorded on this genus but there is no information on if it will occasionally use this species. Unlikely to be a good alternative tree species Rarely_Sp
The oak-associated species has very occasionally been recorded on this tree species but very rarely, so unlikely to be a good alternative tree species Unknown
The use (or otherwise) of this tree is unknown Yes_Gen Known to use this genus but no information on if it will use this species Yes_Sp
Known to use this tree species. Note there are a few obligate species in the data base, which although only recorded on native oak in the UK have some evidence from outside the UK that they will use other tree species (often another species of oak). Hence occasionally an obligate species may have "Yes_Sp" recorded against it for an alternative tree species. Looking at the related data under the column "Association-confidence" (Table 7) where the data is shown as coming from a non-UK source explains this seeming contradiction.
Table 8
Definitions of criteria used to record the quality of the data used to make assessments of the level of association of species with either oak or any of the alternative tree species.
Data type Definition
Anecdotal Information on the use the species makes of oak is predominantly based on anecdotal evidence Not reviewed-Non UK Information on the use the species makes of oak is predominantly based on literature that has an unknown review process and uses data from outside the UK Not reviewed-UK Information on the use the species makes of oak is predominantly based on literature that has an unknown review process but is based on UK data Peer reviewed-Non UK The species is known to occur in the UK, but the information used to assess the level of association of the species with oak is predominantly based on peer reviewed literature from outside the UK Peer reviewed-UK Information on the use the species makes of oak is predominantly based on peer reviewed literature using data from the UK. This includes published books and quality-controlled databases.
